Vitamin D deficiency is a common condition that affects a significant number of Australians. Vitamin D is important in the maintenance of bone health, and deficiency leads to osteomalacia and contributes to fragility fractures. Deficiency has also been implicated in a wide variety of extra-skeletal conditions. Vitamin D can be easily assessed in patients by measuring serum 25-hydroxyvitamin D. Replacement of vitamin D needs to be tailored for each patient and depends on the severity of the deficiency. Toxicity is unlikely with vitamin D when it is administered as cholecalciferol as it has a wide safety window. The adequacy of replacement should be monitored and in cases of persistently low concentrations, malabsorptive conditions (especially coeliac disease) should be excluded.
Introduction
Australia is well known for its abundance of sunshine. Hence, it is perhaps surprising that vitamin D deficiency is a common condition affecting a large proportion of Australians. A recognised consequence of low vitamin D is osteomalacia in adults. 1 It also contributes to osteoporosis, that is fragility fractures, in part through increased risk of falls. 2 Vitamin D deficiency has also been implicated in other conditions including cardiovascular disease, increased cancer risk and mortality, falls, sarcopenia, diabetes, multiple sclerosis, osteoarthritis, epilepsy and cognitive dysfunction. 
Sources of vitamin D
The main source of vitamin D comes from exposure of the skin to sunlight. Hence there is considerable seasonal variation with concentrations higher at the end of summer compared to other seasons. Vitamin D 3 is found in fatty fish such as herring, salmon and mackerel. Other sources include eggs, meat and fortified foods such as margarine (Fig 1) .
For most Australians, adequate vitamin D is unlikely to be achieved through dietary sources alone without fortification. 4
Controversies regarding sun exposure
Guidelines on sun exposure must be tempered by the high prevalence of skin cancers in this country. Much controversy has surrounded the topic of how much sunshine is enough and how much is too much. It is a subject where there has often been a lack of consensus among medical specialists themselves and this problem is further compounded in transferring this message to the public. 5
Recommending sun exposure
Recommended exposure of 5-15 minutes of sunlight 4-6 times a week outside the hours of 10 am-2 pm seems prudent (Table 1) . 1 Certainly, avoidance of the most dangerous ultraviolet exposure in the middle of the day is appropriate, especially in summer, with responsible use of ultraviolet blocking agents. Guidelines on exposure to sunshine need to be tailored to the individual − one size does not fit all. Many factors need to be considered including geographical location such as latitude, season, time of day, skin colour, age and particularly clothing.
Dermatologists have expressed concern about relaxation of sun protection messages, which have played a large role in the media campaigns to reduce the incidence of skin cancers.
Important caveats include some knowledge by the public of the ultraviolet index* -concentrations above 3 require sun protection. People who are at the highest risk of skin cancers, such as those who are immunosuppressed, should take even more stringent precautions in the sun. 5 On the other hand, people with darker skin can require 3-4 times more sun to achieve the same vitamin D synthesis. 3 * The ultraviolet index is an open-ended linear scale which rates the danger of solar ultraviolet radiation intensity on a daily basis. Each point on the scale is equivalent to 25 milliWatts/m 2 of ultraviolet radiation. A rating of 0-2 is low, 3-5 is medium, 6-7 is high, 8-10 is very high and 11+ is extreme.
Causes of vitamin D deficiency 3

Reduced synthesis of cholecalciferol in the skin
Reduced sun exposure can result from ageing, veiling, illness or immobility (staying indoors). As people age, their ability to synthesise cholecalciferol from sun exposure decreases. Also, people with dark skin synthesise less cholecalciferol from sun exposure than do people with light skin.
Disorders of malabsorption
Small bowel disorders -especially coeliac disease and Groups at highest risk of vitamin D deficiency 6, 7 Older people in residential care or those who are hospitalised, 
Vitamin D supplementation
The lower the 25-hydroxyvitamin D serum concentration, the more aggressive replacement therapy regimen is required to achieve acceptable concentrations rapidly. The greatest benefits are seen in high-risk individuals with decreased bone mineral density. In a meta-analysis of randomised Benefits of vitamin D supplementation have also been reported in other conditions including diabetes and the metabolic syndrome, 9 neoplasia 10,11 and cognitive dysfunction. 12 Although most of these studies are preliminary, they indicate potential benefits that may be of great significance in the future.
Daily requirements
Daily 
Adverse effects of treatment
Vitamin D toxicity can be caused by excess oral intake, but not by prolonged exposure to sunshine. No evidence of toxicity has been found in cholecalciferol doses up to 4000 IU daily.
Even doses of 100 000 IU at more than three-monthly intervals 
